Macrophage colony stimulating factor is a crucial factor for the intrinsic macrophage response in mice heterozygously deficient for the myelin protein P0.
Mouse mutants heterozygously deficient for the myelin protein P0 (P0+/-) resemble certain forms of human hereditary neuropathies. Endoneurial macrophages of intrinsic origin are intimately involved in the pathogenesis of the demyelinating neuropathy in these mutants. We have previously shown that deficiency for macrophage colony stimulating factor (M-CSF) prevents an increase of the number of endoneurial macrophages and alleviates the mutants' demyelinating phenotype. The aim of this study was to investigate which population of endoneurial macrophages - long-term resident macrophages or recently infiltrated macrophages - is affected by M-CSF deficiency. For this purpose, we generated bone marrow chimeric mice by transplanting GFP+ bone marrow into P0 mutants (P0+/-) and P0 mutants that lack M-CSF (P0+/- mcsf-op). This enabled us to discriminate recently infiltrated short-term resident GFP+ macrophages from long-term resident GFP- macrophages. Three months after bone marrow transplantation, P0+/- mice expressing M-CSF showed a substantial upregulation and activation of both GFP- and GFP+ macrophages in femoral nerves when compared to P0+/+ mice. In contrast, in P0+/- mcsf-op mutants, both GFP- and GFP+ macrophages did not substantially increase. Only small numbers of GFP+ but no GFP- macrophages were activated and phagocytosed myelin in chimeric P0+/- mcsf-op mutants, possibly reflecting recent activation outside the endoneurium before entering the nerve. Our findings demonstrate that M-CSF is crucial for the activation, in situ increase and myelin phagocytosis of both long-term and short-term resident endoneurial macrophages in P0+/- myelin mutants. M-CSF is, therefore, considered as a target candidate for therapeutic strategies to treat human demyelinating neuropathies.